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Musculoskeletal symptoms are common among the adult population, yet only 33-45% of such patients consult their general practitioner (GP) for their complaints (1, 2) . One quarter of the population consult their GP at least once a year for a musculoskeletal problem. These complaints represent 9.3-18% of all primary care GP consultations (3) (4) (5) (6) . Shoulder complaints constitute the third most common musculoskeletal presentation (7, 8) . Publications of incidence and prevalence rates of shoulder problems in general practice are scarce and mainly concern the Netherlands and the UK. Incidence rates range from 11.2 to 29.5 per 1000 person-years (9) (10) (11) (12) , and the reported prevalence rates range from 4.7 to 46.7 per 1000 person-years (1, 11, 13) . As described in various studies, shoulder complaints often have a long course with recurrences, which contribute to the high prevalence (14) (15) (16) .
Most published studies describing the clinical course of shoulder complaints have a prospective (observational) design (15, 16) . In these studies, patients with a new shoulder complaint are assessed periodically for their level of pain and/or disability. However, their consultation rates are rarely investigated. Only Linsell et al report the period of consultation after initial presentation, but not the consultation rates during that period (11) . This study has the longest reported follow-up, which is limited to 3 years. Bot et al present the number of consultations for new episodes of shoulder symptoms per 1000 registered persons in general practice (9) . So far it is unclear how consultations are distributed over the follow-up years after initial presentation.
The first aim of this study was to establish the rate of consultation of a GP in a cohort of patients with new shoulder complaints, grouped by gender and age categories over a 10-year period. The second aim was to estimate the incidence and prevalence of shoulder complaints.
Material and methods

Design and setting
The current study was designed as a retrospective longitudinal cohort study. To select patients with shoulder complaints, data from the morbidity and medication Registration Network Groningen (RNG) were used (17, 18) . The database of the RNG was established in 1989 and contains anonymized medical information from the patient population of about 20 GPs in the northern part of the Netherlands, divided over three group practices in three towns. Data such as gender, date of birth, and consultation dates were extracted from this database. Data were used from the 10-year period 1998-2007, which is referred to here as the follow-up period. The yearly average population was about 30 000 patients (all ages). GPs recorded all consultations in electronic medical records.
Symptoms, complaints, and diagnoses were classified according to the International Classification of Primary Care (ICPC), developed by the World Organization of Family Doctors (19) . The ICPC codes are based on a biaxial structure (a letter followed by a number). Letters stand for body systems (e.g. L is musculoskeletal system) and the two-digit numeric code represents symptoms, complaints, or diagnoses. The codes L08 and L92 are used for shoulder symptoms and syndromes, respectively.
Patient selection
All patients classified by the codes L08 and L92 in the year 1998 were extracted from the RNG database and were included in this study. Patients under the age of 18 on 1 January 1998 and patients who had a history of shoulder complaints were excluded.
Consultations
To calculate the consultation rate during follow-up, the electronic medical records of selected patients were examined. Information such as side of the affected shoulder was retrieved. Consultations were defined as every GP face-to-face contact.
Incidence
Incident cases were defined as patients with a new shoulder complaint who did not consult their GP for their shoulder in the preceding year. By using 1998 as the control year, 9 years were left for incidence rate calculations. A patient could be an incident case only once during those 9 years of follow-up. Incidence was calculated per 1000 person-years for every year, grouped by age and gender, starting in the year 1999.
Prevalence
All new and current cases of patients with shoulder complaints were used to calculate the annual prevalence rate. Patients were only counted once as a prevalent case every year. Annual prevalence was calculated per 1000 personyears for every year, grouped by age and gender.
Procedures
The RNG database provides information about the date of entering and the date and reason for leaving a general practice (e.g. moving, death, etc.). The number of days patients were registered at the GP is called person-days and can be converted to person-years. Person-years were used to correct for an incomplete follow-up in further calculations. The following subgroups were defined for data presentation: men and women, and three age groups: 18-44, 45-64 and 65þ years. Age on 1 January 1998 was used to assign patients to their age category. Patients did not switch between subgroups during follow-up.
Statistics
Kaplan-Meier analyses were used to estimate the probability of patients consulting their GP for shoulder complaints during the 10 years of follow-up. The RNG database did not provide information about recovery, therefore the assumption was made that a patient has recovered when he/she did not visit the GP within a year beyond the last consultation and thereafter.
Sensitivity analyses using an interval of 2 and 3 years were also performed. The results are described in the next section. Those patients with no consultations within the year following the last GP visit (observation interval) in the 1998-2007 period leave the 'survival' curve. Patients who left the GP practice within the year following the last consultation and those who left the RNG database before the end of the observation period (due to e.g. moving, death) are defined as censored patients. Patients stayed in the analyses if they had a period of more than 1 year between two contacts. A log-rank test was used to compare differences in Kaplan-Meier curves for the gender and age categories.
An independent-samples t-test was used to compare differences in mean consultation rates per year between age and gender. The Pearson χ 2 test was used (p 0.05) for comparisons in incidence and prevalence. Analyses were performed with Microsoft Access 2003 and SPSS for Windows, version 16.0 (SPSS Inc., Chicago, IL, USA).
Results
Patient selection
A total of 905 patients aged 18 years were selected from the RNG database. After exploring the electronic medical records, six patients appeared not to have shoulder complaints and 373 patients had a history of shoulder complaints. Completing the search in the electronic medical records resulted in 526 patients with a new shoulder complaint. Their mean age at presentation was 47.2 (sd 17.4) years, and 64.8% were women. By the end of the 10 years of follow-up, 199 patients had left the general practice ( Figure 1 ). Their average follow-up was 4.3 (sd 2.6) years.
Consultations
After 10 years of follow-up the cohort had consulted their GP 1331 times for shoulder complaints. The average follow-up of the cohort was 7.6 (sd 3.0) years. Corrected for person-years, the patients had an average of 0.33 consultations per year (men 0.36; women 0.32). The average number of consultations per year of patients aged 18-44 was 0.30, for the 45-64 and 65þ age groups 0.36. Almost half of the patients (251 out of 526) had consulted their GP only once because of shoulder complaints during the 10 years of follow-up, and 79.3% less than four times. The maximum number of consultations by a patient in the first year was 14. Three-hundred and ninety-one patients (74.3%) consulted their GP only during the first year following initial presentation (965 consultations). Four-hundred and fifteen patients (78.9%) had all their consultations within the first 2 years (1045 consultations). Twenty-one patients (4.0%) consulted their GP more than seven times during the total follow-up, with a maximum of 25 consultations. Figure 2 presents the incidence of patients with shoulder complaints. The average incidence was 29.3 [95% confidence interval (CI) 28.48-30.04] per 1000 person-years over a period of 9 years, with specific incidences of 32.2 (95% CI 31.10-33.40) for women and 26.2 (95% CI 25.11-27.21) for men ( Figure 2A ). The mean incidence of shoulder patients per 1000 person-years was 22.2 (95% CI 21.32-23.10) in the 18-44 age category and 37.1 (95% CI 34.67-39.47) in the 65þ age category, with the highest incidence being 40.2 (95% CI 38.50-41.95) patients for the 45-64 age category ( Figure 2B ).
Incidence
Prevalence
The annual prevalence of shoulder complaints ranged from 41.2 to 48.4 per 1000 person-years, calculated for the period 1998 to 2007, and was higher among women than men, ranging respectively from 46. 2 Figure 3A ). In the 18-44 age category the annual prevalence ranged from 28.8 to 32.8 (95% CI from 25.9-31.7 to 29.7-35.9), in the 45-64 age category from 58.6 to 68.5 (95% CI from 53.2-64.0 to 62.4-74.6), and in the 65þ age category from 53.9 to 68.7 (95% CI from 46.0-61.9 to 59.8-77.6) ( Figure 3B ).
Consultation rate probability
After 10 years of follow-up, 199 (37.8%) persons had left the RNG database. Figures 4 and 5 show the Kaplan-Meier curves that estimate the probability of patients consulting their GP because of shoulder complaints during follow-up, divided by gender and age category, respectively. The curve is horizontal in the first year, caused by the assumption that a patient had recovered when they did not visit the GP within a year beyond the last consultation.
The log-rank test was not significant for differences between men and women. There is a significant difference between the 45-64 and the 65þ age groups (p ¼ 0.039). The elderly have a shorter survival, which means that, although they have higher incidence and prevalence figures than the youngest group, they have a lower probability for repeated consultation in the course of time. The sensitivity analyses, using a longer interval of 2 and 3 years, only resulted in differences in the Kaplan-Meier curves concerning the length of the horizontal line and the time of censoring. There were no other differences between the curves.
Discussion
Summary of main findings
This retrospective cohort study identified 526 incident cases with shoulder complaints. During the 10 years of follow-up they had an average GP consultation rate of 0.33 per year. The most important result of this study was that almost half of these patients consulted their GP only once.
In our results, both incidence and prevalence were higher in women. Patients in the 18-44 age category had a significantly lower incidence and prevalence than patients over 45 years of age. Of note, pensioners (age > 65 years) had a high incidence but a very low probability for repeated consultation in the course of time. 
Strengths and limitations of the study
A major strength of our study is that it not only provides information about consultation rates and distribution during follow-up but also has a long average follow-up period of 7.6 years after initial presentation. Most previously published studies on incidence, prevalence, and consultation rates of patients with shoulder complaints have a cross-sectional or longitudinal design with a limited follow-up period (9) (10) (11) 13) and do not investigate the number of GP consultations during follow-up. By using data from the RNG database, a reliable registration of actual consultation rates, incidence, and prevalence could be made without the influence of prospective study protocols. However, this method has some limitations. First, the quality of registration by the GPs is very important for the reliability of the database. For the incident cases in 1998 and the consultation rates, this was addressed by checking data in electronic medical records. Six incorrectly coded patients who did not suffer from shoulder complaints were excluded. On the contrary, patients may have remained undetected in our study when GPs did not use the right ICPC code for a shoulder patient. The chances of this happening were minimized by training sessions for GPs and their assistants, organized two to three times a year, during which patient cases were used to train encoding correctly. The RNG is a dynamic database. Patients enter and leave at any time. Almost 40% of patients left the database before the end of follow-up, although the average follow-up was still a considerable 7.6 years. Furthermore, the RNG database gives no information about recovery. There is no information if, for example, a second consultation takes place because of a relapse after recovery or if this concerns a persisting shoulder complaint.
There are some differences when comparing demographic characteristics of the cohort of patients with a new shoulder complaint in 1998 with our reported incidence rates divided by gender and age. The proportion of women in the cohort is higher than the men/women ratio for incidence rates. Incidence decreased inversely with regard to increasing age categories in the cohort, except for the 45-64 age group compared to the 18-44 age group. This can be explained by the symptom-free period, which was 1 year for incidence calculations and the entire medical history for the cohort.
Unfortunately, further analysis of associations between diagnosis and consultation was not possible because of the limited recorded diagnoses. According to the Dutch College of General Practitioners, a specific diagnosis is not necessary for the treatment of patients suffering from shoulder complaints. This is probably an explanation for the limited recorded diagnoses. In addition, there is considerable doubt about diagnosing shoulder complaints in general practice because of interobserver variation in physical examination and diagnostic interpretation (20) (21) (22) .
Comparison with existing literature
The incidence of shoulder complaints in general practice in our study is the same as that published by Feleus et al, who reported an incidence of 29.5 per 1000 person-years (10) . However, they only included patients aged 18 to 64. Van der Windt et al (12) , Linsell et al (11) and Bot et al (9) found lower incidence rates, respectively 11.2, 14.7, and 23.1 per 1000 patient-years. The lower incidence reported by Bot et al. (9) can be explained by the fact that they did not use age restrictions. Van der Windt et al (12) used a prospective study design that might have influenced the incidence rate. The difference with Linsell et al (11) might be explained by the symptom-free period, which was 3 years for their study and 1 year in ours. Incident cases in the first years (e.g. 1999 and 2000) of our study may therefore include more recurrent cases. The highest incidence rate was also found for the year 1999. Differences in health-care systems between the UK and the Netherlands might be another explanation, with GPs being more easily accessible for patients in the Netherlands.
In our study the incidence of shoulder complaints among women was higher than among men. This is in accordance with the studies of Bot et al (9), Feleus et al (10) and Van der Windt et al (12) . Linsell et al did not find this difference (11) . Bot et al identified the highest incidence in the 40-60 age group, which is similar to our study (9) .
The annual prevalence of patients with shoulder complaints in general practice in our study ranged from 41.2 to 48.4 per 1000 person-years, higher than that reported by Linsell et al at 23.6 per 1000 person-years (11) . As in most musculoskeletal disorders, the prevalence of shoulder complaints is higher among women than men, as described in the studies of Picavet and Schouten (1) and Linsell et al (11) and in the review by Luime et al (13) , which is in accordance with our study. Differences between the sexes might be explained by a higher exposure to risk factors for musculoskeletal pain in women (awkward and static postures during repetitive daily activities, e.g. household tasks), women's lower threshold to use health-care services, a different pain sensitivity, and differences in biological, social and psychological factors (1, 3, 5, 7, 23).
Linsell et al described a prevalence rate that increased with age (11) . We only found a difference between the youngest and the two older categories. In the study of Linsell et al, 52.1% of patients visited their GP only once for their shoulder complaint, which is similar to our study (11) . In contrast to our study, Linsell et al reported that patients aged 60 or older consulted their GP for a longer period of time than younger patients. A possible explanation for our findings might be that degenerative changes in the rotator cuff are more prevalent in persons older than 65, because of their age. This makes them more vulnerable to shoulder complaints due to normal daily activities that involve the shoulder. The elderly might be more acceptant of their complaints and are less active in the labour process. This could account for the very low probability for repeated consultation in the course of time, despite high incidence rates.
In this article we do not report on the treatment of patients with shoulder complaints. Dorrestijn et al, however, used the same primary care database to investigate medical treatment of shoulder complaints (18) . They found that 50% of the initial treatments at first consultation involved an oral non-steroidal anti-inflammatory drug (NSAID) prescription, 32% a wait-and-see policy, 15% a referral for physiotherapy, and 3% a corticosteroid injection. During the 10-year follow-up, a wait-and-see policy or a prescription for NSAIDs sufficed for eight out of 10 patients. Nearly half of the patients with a new shoulder complaint consulted their GP only once. Although the incidence of shoulder complaints in general practice is fairly high, the workload for GPs seems low.
Implications for clinical practice
Shoulder pain is often described as an important medical problem and a major reason for seeking medical advice and intervention. We found that patients with shoulder complaints consulted their GP at a rapidly decreasing rate during follow-up. Most of the consultations were during the first 2 years following initial presentation. An incidence rate of almost 30 per 1000 person-years seems high, but the workload for GPs proved to be small because nearly half of the patients consulted their GP only once for their complaint. It seems that many shoulder complaints often have a favourable course.
